Introduction
In algebraic quantum field theory, some von Neumann algebra is associated with each bounded open set in Minkowski space-time. Any projection in that algebra is regarded as an observational proposition in the set in Minkowski space -time to which it is associated. Some physically proper conditions are imposed on that von Neumann algebra, which is called a local algebra. A state on a local algebra gives the probability of an observational proposition in the bounded open set in Minkowski space-time to which that local algebra is associated.
There have been many discussions about whether there exist hidden variables that determine truth-values of all observational propositions about a given nonrelativistic quantum mechanical system, and whether the probability given by a quantum mechanical state can be regarded as that probability measure on the set of all hidden variables. For example, von Neumann (1955) , and Jauch and Piron (1963) mathematically defined such hidden variables, and showed that there is none in quantum mechanics. But they imposed a condition for incompatible observa tional propositions on hidden variables. Bell (2004) argued that it is not physically proper to impose that condition on hidden variables although it is proper to impose it on quantum mechanical states (pp. [4] [5] [6] . Then Bell (2004) defined a hidden variable which was not bound by the condition on incompatible observational propositions, and showed that no such hidden variable in nonrelativistic quantum mechanics exists (pp. [6] [7] [8] . In sections 3, 4 and 5, we will see those arguments from an operator algebraic point of view and it will be seen that there is no hidden variable in either algebraic quantum field theory or nonrelativistic quantum mechanics.
On the other hand, for a local algebra in algebraic quantum field theory as well as for the set of all bounded operators on a Hilbert space in quantum mechanics, some subset of the set of all observational propositions does admit hidden variables. Halvorson and Clifton (1999) defined these sets from an operator algebraic point of view (see also Clifton, 1999) , and named them 'beable algebras' following Bell's terminology (Bell, 2004, chapters 5, 7 and 19) . In Section 6, we will look at Clifton's interpretation of algebraic quantum field theory in terms of beable alge bras.
2.
Mathematical preliminaries 
-28-for any elements a, b and c in _??_.
As easily seen, a Boolean lattice is an orthomodular lattice.
von Neumann
In this section we see von Neumann's 'impossibility proof' from an operator algebraic point of view (Proposition 3.1).
Definition 3.1. Let _??_ be a von Neumann algebra. A mapping Exp from the set of all self-adjoint operators in _??_ to R is called a dispersion-free expectation value assignment on N if it satisfies following conditions. As is easily seen, an orthocomplemented lattice that satisfies condition (P) is an orthomodular lattice. 
It follows that there is a partial isometry V in _??_ such that P•ÉQ-Q=VV*, P
by Lemma 2 of Misra (1967), 
1.1).
• We can prove the following theorem using Proposition 4.1. 2 no finitely additive truth-value can be assigned simultaneously to all projections on the Hilbert space whose dimension is greater than 2. Moreover, no finitely additive truth-value can be assigned to all projections which belong to any local algebra in algebraic quantum field theory because any local algebra is a properly infinite von Neumann algebra (Baumgartel, 1995 , Corollary 1.11.6).
6. Clifton's interpretation of algebraic quantum field theory Theorem 5.2 shows that there is no finitely additive truth-value assignment on any local algebra. But some subalgebra of a local algebra can be assigned a finitely additive truthvalue and a state on that subalgebra can be regarded as a mixture of finitely additive truth-value assignments. Halvorson and Clifton (1999) called such a subalgebra a beable algebra, following Bell's terminology (Bell, 2004 , chap ters 5, 7 and 19). For example, Bell (2004) said the following:
We will exclude the notion of 'observable' in favour of that of 'beable'. The beables of the theory are those elements which might correspond to elements of reality, to things which exist. Their existence does not depend on 'observation'.
(p. 174)
A beable algebra is defined the following. Clifton (2000) determined the maximal beable algebra for each faithful normal state in a von Neumann algebra under the condition that the beable algebra is determined solely in terms of the faithful normal state and the algebraic structure of the von Neumann algebra (Clifton, 2000 , Proposition 1). The following theorem is a generalaized Clifton's theorem. 
